Exactly forty years ago W. Ernest Miles performed his first operation for cancer of the rectum, and it is this operation which bears his name. The first three operations for this condition did extremely well, but subsequent results varied. Experience, improvement of technique and team work have now reduced the mortality rate to less than 5%, which my experience of over 1,000 cases has proved. From 1907 to the present date the general technique has improved and with it the anasthesia as the list shows. Spinal analgesia has replaced ether and chloroform, thus getting the maximum relaxation without the use of irritant vapours, nitrous oxide and oxygen being used to keep the patient asleep. The premedication has become more or less standardized, omnopon 1/3 grain and scopolamine 1/150 grain are given to the average adult one hour before the operation; this produces a somnolent state and facilitates the giving of nitrous oxide and oxygen.
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President-STANLEY ROWBOTHAM, M.D. [January 3, 1947] DISCUSSION: ANAESTHESIA FOR ABDOMINO-PERINEAL OPERATIONS FOR CANCER OF THE RECTUM Dr. Ronald Jarman: Exactly forty years ago W. Ernest Miles performed his first operation for cancer of the rectum, and it is this operation which bears his name. The first three operations for this condition did extremely well, but subsequent results varied. Experience, improvement of technique and team work have now reduced the mortality rate to less than 5%, which my experience of over 1,000 cases has proved. From 1907 to the present date the general technique has improved and with it the anasthesia as the list shows. Spinal analgesia has replaced ether and chloroform, thus getting the maximum relaxation without the use of irritant vapours, nitrous oxide and oxygen being used to keep the patient asleep. The premedication has become more or less standardized, omnopon 1/3 grain and scopolamine 1/150 grain are given to the average adult one hour before the operation; this produces a somnolent state and facilitates the giving of nitrous oxide and oxygen.
The introduction of intravenous anesthesia fifteen years ago has abolished all psychic shock, the patient being put to sleep in bed and conscious only of a slight prick in the arm and oblivious of all further manipulations. This form of anesthesia is either maintained by nitrous oxide and oxygen or by the administration of more of the intravenous drug.
ANESTHESIA FOR ABDOMINO-PERINEAL EXCISION IN CANCER OF THE RECTUM. January 7, 1907. W. Ernest Miles did his first abdomino-perineal operation for cancer of the rectum, the anxsthetic being ether, using a Clover's inhaler. Premedication Anxsthetic 1908
Atropine Open ether 1910 ,, Chloroform and ether mixture, followed by chloroform 1912 Atropine and scopolamine , .
. . .. 1917 1919 1920 1924 1927 1929 1930 1931 1932 1932 1932 1933 1935 1935 1946 Omnopon and The age-incidence of cancer of the rectum varies from 17 years to 82 years, the average being between 60 and 75 years.
Blood-pressure.-The routine charting of blood-pressures as well as respirations, pulse-rate and the various anaesthetic agents used, has assisted the anxsthetist to keep a watchful eye on the patient's condition. The giving of an injection of ephedrine 1 grain immediately before the spinal, following the work of Sebrecht of Bruges and his assistants, has prevented anxiety in the early stages of the operation. Dr. Frankis Evans' method of giving an adrenaline drip during the operation has definitely increased the safety margin. As long as the pulse-rate c"es not rise unduly, I do not use cardiac stimulants, no matter how low the bloodpressure falls. This fall is very marked when the patient is turned on to his side forthe perineal part of the operation and sometimes cannot be recorded. If the pulserate starts to rise with this fall in blood-pressure, an intravenous drip is established immediately, and, if necessary, whilst this is being done, 2 or 3 c.c. of anacardone are given intramuscularly.
It is all important that the patient is well oxygenated during the operation and that special attention is paid to raising the percentage of the oxygen at this stage.
If a large number of anisthetic charts of this particular operation are examined, it is noticed that if the pulse-pressure is low then the blood-pressure falls rapidly but if the pulse-pressure is medium or high, the fall is slow and very rarely calls for anxiety. Warmth and blood transfusions soon restore the blood-pressure to within reasonable limits.
Blood transfusions.-These are given immediately after the operation, followed by water and glucose 5% in sterile vacolitres. This measure is only adopted during the operation if the patient's condition demands it. There is no doubt that this part of the technique has gone a long way to make the operation safer.
Position of the operating table.-The new operating tables can be put into a Trendelenburg position of 60 degrees. This enables the surgeon to get the growth away and establish a new pelvic floor, making the perineal part of the operation quite a short procedure.
Routine treatment.-The patient should be admitted to hospital or nursing home for at least fourteen days prior to the operation. During this time the physician, surgeon, pathologist, dental surgeon and anresthetist are able to examine the patient at their leisure and have a meeting about the case. "The upper respiratory tract, especially the teeth, should be thoroughly investigated. High colonic wash-outs are given over a period of days. The patient has large doses of sulphasuxadine by mouth to sterilize the bowel. Since this has been done, peritonitis following the operation has been eliminated. This has been ably described'by Mr. Alan Hunt (Proc. R. Soc. Med., 1946, 39, 549) . The physiotherapist teaches the patient how to use all his muscles whilst lying in bed, especially how to breathe and use his abdominal muscles. It is during this period that the anaesthetist visits the patient so as to get to know him and at the same time to create confidence. It-is most important to make the patient realize that -he is the -centre of the picture and that everything is being done for his comfort and safety.
Sigmoidoscopy.-The most important examination is that of a sigmoidoscopy and biopsy. Not only does it establish the diagnosis but it helps the aneesthetist to see how the patient reacts to the anrsthetic and the various drugs that he is given as well.
The day of the operation.-The patient has had a good night, assisted by medinal 10 grains and aspirin 10 grains. One hour before the operation he is given his injection of omnopon 1/3 grain and scopolamine 1/150 grain, followed by a small dose of 5% solution of pentothal just before he is moved to the theatre, where he has a spinal of light nupercaine 1 in 1,500 given, preceded by an injection of ephedrine, then surgical sleep is established by nitrous oxide and oxygen, assisted by a further injection of pentothal if required. The anesthetist helps in getting the patient ready by emptying his bladder, adjusting shoulder rests and making sure that the table is in the right position.
The technique has enabled the surgeon to complete the straightforward case in under an hour and has also helped him to make the inoperable case operable, ensuring that all cases are in moderate comfort during their final days. Sterilization of syringes and needles.-It is of interest at this point to describe how all the syringes and needles are kept sterile. They are always cleaned out with triple distilled water and then put into pure industrial spirit for at least -an hour before the operation. Prior to use, they are again washed and kept covered in triple distilled water. This is important for all injections, no matter what it is for. This method has been checked up by the pathologist a number of times and no bacteria have been found. It is accepted that the dry autoclave is the safest method in large institutions. Boiling and heat are only resorted to in cases of sepsis.
Other met;tods of ancesthesia.-Several of my series have been done under complete intravenous anesthesia, assisted by nitrous oxide and oxygen, a few have had curare, but it is my firm belief at the moment that the method of choice is the one described, namely suitable premedication, pentothal, spinal anesthesia maintained by nitrous oxide and oxygen.
After-care.--The after-treaitment is very much in the haiids of the skilled nurses, who are supervised by the surgeon: -The control of the blood drip followed by water and 5% glucose for several days; the watching of the colostomy, moving of the patient, drugs, feeding and making sure that the stomach does not become dilated. To keep muscle tone and to avoid chest symptoms the patient is encouraged to get out of bed the next day or the day after. Breathing exercises are re-established as soon as possible. All these various points are watched and it is fortunate that only a very few patients have sequele fofowing the operation.
Paralysis, fatalities, &c.-Except in the early days when a sixth nerve palsy was observed and temporary trouble with the bladder, no trouble has been experienced due to nerve palsies. I have had five immediate fatalities on the operating table, subsequent post-mortems have shown three with coronary thrombosis and two with a fatty myocardium. The anesthesia was in no way to blame for any of these disasters.
Resuscitation methods have had to be resorted to on several occasions, all successfully, except in the five cases just described. Collapse was attributed either to small pulse-pressure or to the patient being kept too long in a steep Trendelenburg position. The most important cause, however, was the patient's own chronic nervous state and collapse would have occurred no matter what operation was performed. Various attempts have been made to correct these untoward happenings.
The physician has been asked to have the chest X-rayed with special -reference to the heart, a blood drip has been established, the position adjusted as far as possible and suitable medicaments given for all cases which gave us the slightest cause for anxiety. The greatest attention has been paid to the smallest detail to make sure that this operation would be successful. A great deal of this success is due to Mr. A. Lawrence Abel, who in turn was Mr. Ernest Miles' assistant and has now been responsible for the surgery of the majority of my series. His interest in the anesthetic as well as the operation has inspired everybody to work for the patient.
Dr. Frankis Evans: Besides the abdomino-perineal excision, there are two other operations performed nowadays, the perineo-abdominal and the synchronous combined excision. In this latter operation two surgeons work simultaneously, one at the perineum and the other at the abdomen. It is claimed by the protagonists of this operation that it is possible by this method to remove growths which would otherwise be considered inoperable. Indeed, the operability figures with this operation are given as 84%.
In skilled hands the perineo-abdominal operation takes no longer than the synchronous combined method. I have seen Gabriel remove a rectum by his perineoabdominal route in fifty to fifty-five minutes, and this is the time usually taken in the synchronous combined method.
It has been said that there is more shock associated with the synchronous operation than with the other, but I should not like to be definite on this. for I believe that the shock is largely proportional to the blood loss, and if hemostasis is quick and accurate the loss of blood is appreciably diminished.
In the light of experience the anesthesia for these operations has become very largely standardized. My own preference is for a spinal analgesic in combination with a dilute pentothal drip to maintain unconsciousness. This method has the advantage of blocking the upward sensory path thereby diminishing the nerve shock: it also tends to lower the blood-pressure. This is an advantage in that there is less bleeding from the perineal end, and, provided the fall of blood-pressure is not too profound, is of distinct benefit to all concerned.
The choice of spinal analgesia, whether it be a light or heavy solution, is really immaterial for it is only a question of personal preference. My own experience favours the heavy solution and I use quite a small dose in practice. I do not aim for a high spinal block and do not expect to obtain analgesia beyond the costal margin. The patient would resent exploration of the liver surface if it were not for the pentothal drip. The idea of this is to attempt to limit the blood-pressure fall as far as possible.
The technique of administration is quite simple. The patient is turned over on to the left side and the spinal tap is made in the third lumbar interspace. 1 2 c.c. of heavy nupercaine or "Spinal D" is taken up into the syringe and is expanded to 1-5 c.c. with cerebrospinal fluid. This volume is reinjected into the spinal canal. The patient is then turned over into the dorsal decubitus and placed in a 5 degrees Trendelenburgposition immediately after he has been turned on to his back. The knees are flexed but the heels remain touching the stretcher. This gives the analgesia to costal margin. The intravenous drip is now set up, preferably into a vein on the right forearm. As a matter of fact I have designed, and use, a special needle cannula for this purpose. I do feel that a cannula is of the utmost importance and is very much preferred to a needle. Needles are apt to perforate veins while in situ, whereas cannule do not.
Section of Ancestheties
The intravenous drip we use at St. Mark's is that which was devised by Mr. Officer when he was R.S.O. at St. Mark's. It consists of a central mixing chamber into which two drips are fused, so that one can administer blood on the one side together with saline on the other, or if a simultaneous drip is not required it gives a quick change from one bottle of saline to the next without any cessation of drip.
If the cannula be placed in a vein in the right forearm the arm may be kept at the side of the patient, or if preferred it can be held on a board at right angles. This is not in the way of the assistant, but would interfere with the surgeon's work if it were placed in the left forearm on a board.
A blood-pressure cuff is placed upon the left arm, so that blood-pressure readings can be taken during the operation. For this purpose we use a Mendelssohn-Evans visual blood-pressure recording instrument, which works very well. As soon as the cannula is in the vein 0-4% pentothal in normal saline is run in at some 120 drops to the minute until the patient has fallen asleep. The rate of drip is then slowed to 50 or so drops to the minute, and the patient is kept in upper first plane anasthesia, that is to say with a brisk lid reflex. As soon as the abdomen has been opened the pentothal drip rate is increased to 120 or so drops per minute again, to deepen the anmsthesia, so that the patient does not resent the examination of the liver. As soon as this has been accomplished the drip is again slowed and the patient brought back to the very light plane he was in before.
If the blood-pressure falls below 80 one can start an adrenaline drip on the other side of the Officer's apparatus. This runs concurrently with the pentothal drip. The adrenaline drip consists of 1/250,000 adrenaline and is made by adding 2 c.c. of 1/1,000 adrenaline to 500 c.c. of saline. Sometimes adrenaline oxidizes in ordinary normal saline but this can be prevented by the addition of 100 mg. of ascorbic acid from a sterile ampoule, or by bubbling carbon dioxide through the saline before adding the adrenaline. If desired the adrenaline may be added to the blood but in this case 100 mg. of ascorbic acid must be added to every 500 c.c. of-blood before adding the adrenaline, otherwise the adrenaline is oxidized by the blood. If it is decided to administer adrenaline, the drip rate is adjusted to maintain the blood-pressure round about 100 to 110 mm. of mercury. There is no point in raising the blood-pressure beyond this otherwise the patient would lose blood unnecessarily. The adrenaline has certain beneficent effects: it raises the bloodpressure, thereby keeping the kidneys excreting, and dilates the coronary arteries, thereby improving the cardiac circulation. Admittedly there are theoretical risks of over-dosage which would result in ventricular fibrillation, but this only occurs with gross overdosage, and the fibrillation ceases within a minute of the drip being stopped. With reasonable care there is no likelihood of this happening and the adrenaline drip is continued post-operatively for some hours until the patient's own blood-pressure control has again come into action.
The adrenaline drip is continued post-operatively until the patient's own blood pressure control is re-established. This occurs from four to twelve hours after operation. In one of my cases the adrenaline drip was continued at intervals for two or three days post-operatively, after the patient had had considerable hamorrhage owing to a surgical catastrophe, and it was found that her blood-pressure fell almost to nothing each time the drip was stopped. This patient made an uninterrupted recovery, and we now have quite a series of patients who undoubtedly owe their lives to this method of blood-pressure control. I do not suggest that it is necessary in every case or should be used as a routine, but where the bloodpressure falls unduly low there is the indication for adrenaline as the easiest means of keeping the blood-pressure at the level desired. Adrenaline is so rapidly oxidized in the body that the delicacy of control and the rapidity of response is one of the great advantages of the method.
As a result of this we have found that we now can tackle patients whom we would formerly have refused as being unsuitable for operation. I have found the ordinary pressor drugs disappointing. The effects of ephedrine, methedrine and phedracin were too transient.
I have studied the figures at St. Mark's from 1939 onwards, and find that there is nothing to choose between the perineo-abdominal and the synchronous excision as regards mortality rate, which is fairly steady round 8% and 9%.
Pulmonary complications post-operatively do sometimes occur. In 60 excisions there were 8 chests, 4 of whom had bronchitis, I pleurisy, and 3 pneumonia. 20 patients had a spinal with gas-oxygen ether, and of these 4 had chest complications, that is 20%. Of 40 patients who had a spinal and dilute pentothal drip 4 developed chests (3 bronchitis and 1 pneumonia).
All our excision cases are given blood during the operation, and it is started after, or towards the end of, the perineal dissection. Cuthbert Dukes found by direct observation that the blood loss during these operations varies between 250 c.c. and 750 c.c. We give each patient a pint of blood, and continue with saline afterwards for thirty-six or forty-eight hours.
We have tried a few cases with curare instead of spinal, but the hemorrhage from the perineal end was such as to hamper the surgeon, and the patients were apparently more shocked than if a spinal had been used.
In conclusion, I would like to stress the magnitude of the operation, whatever method of excision be used, and I feel that the time factor has to be considered from the point of view of haemorrhage and resultant shock. Even so the death from carcinoma of the rectum with its ceaseless tenesmus and tormina is so distressing that we should be prepared to operate upon the so-called inoperable patients. It gives them the chance of a few months or even years of carefree life, free from pain and suffering. For these reasons I feel that we should never refuse to anesthetize a patient upon the grounds that he is not fit to withstand the shock of the operation, or that he is too old.
Mr. 0. V. Lloyd-Davies: Coupled with measures to keep the patient asleep spinal anmesthesia is, at present, the most suitable anesthetic for combined excisions of the rectum.
In an operation of this magnitude there are, however, certain precautions to be taken and one of the most important of these is an adequate control of the bloodpressure. The turning of the patient during the operation lowers the blood-pressure very considerably and on occasion to a dangerous level.
The abdomino-perineal and perineo-abdominal methods require one or two turns respectively, but this turning factor can be completely overcome by using the lithotomy-Trendelenburg position (Lancet, 1939 (ii), 74) . With the patiehit in this position the surgeon can perform either of the above methods and with two surgeons a synchronous combined excision can be performed. The intravenous adrenaline drip method of blood-pressure control has been a life-saving measure on several occasions. The patient's response to adrenaline is usually very dramatic and care must therefore be taken to balance the rate of the drip accurately with the blood-pressure recordings. Gross fluctuations of the pressure may be serious for the patient and a rapid drip rate by which the patient is given more than half a litre of fluid in four hours may again be harmful. A falling pressure requiring an increase in the rate of drip to above this danger point should be dealt with by increasing the concentration of adrenaline solution.
If adrenaline has been used during the operation it must be continued in the ward until the normal vasomotor control mechanism recovers. This requires the constant attention of a person competent to take repeated blood-pressure recordings and to adjust the drip rate accordingly. In ideal circumstances there should be a post-operative team comparable with an operative team.
A poor-risk subject of 70 years with a massive growth made an excellent recovery after a combined excision and during the first three post-operative days he required 64 c.c. of adrenaline. At times the concentration of adrenaline was as much as 10 c.c. per half-litre.
Another interesting case of anuria thirty-six hours after a combined excision was successfully dealt with by introducing adrenaline into the drip, thereby raising her blood-pressure which was 70 mm. of mercury to her normal of 120 mm. of mercury. This case failed to respond to the usual measures.
Dr. V. Eades Vessell, having stated that the disadvantages and dangers resulting from the employment of adrenaline had been amply demonstrated by previous speakers, put in a strong plea for early blood drip transfusion during the course of the operation well before the onset of any evidence of shock. No risk was thereby incurred and, when this was done, in his opinion the post-operative work of the nursing staff was considerably lightened and the suffering and discomfort of the patient were diminished.
Dr. H. W. Loftus Dale had, for some years, used cyclopropane in conjunction with spinal analgesia for abdomino-perineal excisions of the rectum, believing that the increased oxygen used in conjunction with this agent made it preferable to nitrous oxide. Recently he had abandoned spinals in favour of curare thereby avoiding the fall in blood-pressure which accompanies movement of a patient from the Trendelenburg to the lateral position under a spinal. There was increased bleeding associated with the combination of cyclopropane and curare and he pointed out the danger of inadequate pulmonary ventilation in a patient with paresis of the diaphragm in the full Trendelenburg tilt.
Dr. Victor Goldman asked Dr. Frankis Evans if he had used methedrine instead of adrenaline as a drip infusion. Dr. Goldman was rather diffident about using adrenaline during general anesthesia as it was his practice to maintain light anesthesia with cyclopropane rather than nitrous oxide and oxygen. It was also his practice to add 30 mg. of methedrine to the pint of saline. Dr. Goldman also mentioned that he had anesthetized a number of cases of perineo-abdominal resections by means of light cyclopropane anwsthesia using curare to produce muscular relaxation. There had been no complaints from the surgeons concerning the aneesthesia or increased bleeding.
Proceedings of the Royal Society of Medicine
The President (Dr. Stanley Rowbotham) said that his own experience of the abdomino-perineal operation extended well over twenty years, and although he had not anesthetized as many cases as either Dr. Jarman or Dr. Frankis Evans, he had nevertheless had a fair experience of the operation, and with several surgeons.
He agreed that spinal anaesthesia combined with a sleeping general anesthetic appeared to give the best results. He was prepared to believe that curare might prove equally good, but so far he had had small experience of it in this particular field. From the small number of combined operations which he had anmsthetized he was inclined to think that patients became more shocked; perhaps because the trauma was concentrated over a shorter period of time.
He agreed with Dr. Frankis Evans that he preferred to have control of the circulation from the start, and not to wait for resuscitation until the patient had returned to bed. This meant putting up a drip before the operation started. He had used the adrenaline drip advocated by Dr. Frankis Evans many times. The idea originated from Crile; but adrenaline was only half the story; in the body adrenaline was rapidly destroyed by the ferment amylase oxidase. This ferment, however, could be fixed by ephedrine, so that if ephedrine were added to the adrenaline solution the action of the adrenaline was very considerably prolonged. He had been in the habit of using 1 c.c. of 1/1,000 solution of adrenaline and 5 grains of ephedrine hydrochloride in a half-litre bottle of saline. He had, however, given up the use of adrenaline since plasma or serum had become available, because these, having a big molecule, remained in the circulation and sustained the blood-pressure for a much longer period than did any other intravenous injection which he knew. In his opinion this was also superior to the many analeptic drugs which were available.
Dr. Frankis Evans, in reply to Dr. Goldman, said that he had not used methedrine as an infusion, but had only given it in intermittent dosage, 15 mgm. intramuscularly and 15 mgm. intravenously. He had used a combination of 1 in 250,000 adrenaline with ephedrine (gr. iii to 500 c.c.) with very satisfactory results. oil
